ABSTRACT 26
Idiopathic dilated cardiomyopathy (iDCM) is a primary myocardial disorder with an unknown 27 aetiology, characterised by reduced contractility and ventricular dilation of the left or both 28 ventricles. Naturally occurring canine iDCM was used herein to identify serum proteomic 29 signature of the disease compared to the healthy state, providing an insight into underlying 30 mechanisms and revealing proteins with biomarker potential. To achieve this, we used high-31 throughput label-based quantitative LC-MS/MS proteomics approach and bioinformatics 32 analysis of the in silico inferred interactome protein network created from the initial list of 33 differential proteins. To complement the proteomic analysis, serum biochemical parameters 34 and levels of know biomarkers of cardiac function were measured. Several proteins with 35 biomarker potential were identified, such as inter-alpha-trypsin inhibitor heavy chain H4, 36 microfibril-associated glycoprotein 4 and apolipoprotein A-IV, which were validated using an 37 independent method (Western blotting) and showed high specificity and sensitivity 38 according to the receiver operating characteristic curve analysis. Bioinformatics analysis Idiopathic dilated cardiomyopathy is a severe primary myocardial disease of unknown cause, 47 affecting both humans and dogs. This study is a contribution to the canine heart disease 48 research by means of proteomic and bioinformatic state of the art analyses, following similar 49 approach in human iDCM research. Importantly, we used serum as non-invasive and easily 50 accessible biological source of information and contributed to the scarce data on biofluid 51 proteome research on this topic. Bioinformatics analysis revealed biological pathways 52 modulated in canine iDCM with potential of further targeted research. Also, several proteins 53 with biomarker potential have been identified and successfully validated.
INTRODUCTION 55
Dilated cardiomyopathy (DCM) is a myocardial disorder affecting 1 in 2500 human 56 individuals and represents the most frequent cause of heart transplantation [1] . It is 57 characterized by dilation and impaired contraction of the left or both ventricles and carries a 58 poor prognosis with progression to congestive heart failure or fatal arrhythmias [2] . 59 Pathologic mechanisms underlying DCM are not understood, especially regarding the 60 idiopathic form (iDCM), for which the primary cause is unknown. If there is some 61 evidence/suspicion of the aetiology, DCM is not considered idiopathic, but can be caused by 62 different contributing factors, such as genetics, nutritional deficiencies, metabolic disorders, 63 immune system abnormalities, infectious diseases or intoxication [1, 3] . Taking into account 64 DCM is the second most common heart disease of dogs, understanding its mechanisms can 65 lead to the advances in companion animal veterinary medicine. Also, due to the similarities 66 between the dog and human cardiovascular system on anatomical, physiological and some recent studies on myocardial tissue transcriptome and proteome in human iDCM [7, 8] analysis to detect significant differences between the studied groups. cluster, terms were merged if they were identical or one term had a higher hierarchical The results are expressed as median and interquartile range. 432
Outliers were excluded based on box plot (CRP, LDH and CK -1 outlier in each group). 433 *p < 0.05, **p < 0.01 (compared to the control group) 434 3.6. Measurement of cTnI and NT-proBNP blood concentration 435 Concentrations of serum cTnI, as well as plasma NT-proBNP, were significantly increased in 436 dogs with iDCM when compared to the control group (Figure 6a and 6b, respectively) . were successfully mapped to Homo sapiens protein orthologs (supplemental Table 2 ). Then, 443 enrichment added 334 proteins/genes to the initial 15 proteins, with best interactors 444 matching defined criteria. All 15 initial proteins were connected to the network. In this 445 network, 10 different clusters were defined (supplemental Table 2 ). All clusters were defined 
524
Both ITIH3 and ITIH4 bind covalently to hyaluronan, thereby promoting its stabilization.
525
Hyaluronan is one of the main components of extracellular matrix in vertebrates which is 526 involved in cell migration and tissue repair upon injury [25] . Increased levels of ITIH3 and 527 ITIH4 found in our study could be due to the need of extracellular matrix stabilization in 528 heart tissue of diseased dogs. Additionally, ITIH4 could have anti-inflammatory effects since 529 it may have a role in complement suppression [25] . . In a study of human patients with iDCM, serum CRP levels were 543 increased compared to controls [29] . Results are expressed as median and interquartile range, *p < 0.05, **p < 0.01.
Note that for ITIH4 and APOA4 there are N=8 controls, N=4 iDCM class II, N=4 iDCM class IIIA and for MFAP4 N=6 controls, N=3 iDCM class II and N=3 iDCM class IIIA. Outliers were excluded before statistical analysis based on grubbs' test for outliers and are not shown in the figure (cTnI -1 outlier in the control group, no outliers in the iDCM group;
NT-proBNP -no outliers in the control group, 2 outliers in the iDCM group). ** p < 0.01, *** p<0.001 (compared to the control group) Organic layout was applied. 
